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1. An oligonucleotide or assembly of oligonucleotides useful in 



detecting a presence or an absence of a target nucleic acid sequence in a 
sample, the oligonucleotide or assembly of oligonucleotides comprising: 

(a) a first region and a second region, at least a portion of said first 
region and at least a portion of said second region each being 
capable of hybridizing under/ predetermined hybridization 
conditions with the target nucleic/acid sequence; and 

(b) a third region and a fourth region, said third region and said fourth 
region being linked to said first region and said second region, 
respectively, a first portion and a second portion of said 
oligonucleotide or assembly of oligonucleotides being capable of 
forming a first duple>/ structure therebetween under said 
predetermined hybridization-conditions; 

said first, second, third and fourth regions of thevoligonucleotide or assembly of 
oligonucleotides being s^l€cted ^uch that upbn hybridization under said 
predetermined hybridization con^itions/m said first region and said second 
£3 region with said target nucleic aci# sequence, said^ifrst duplex structure 

dissociates and a portion of said thjm regioQand>^j6rtion of said fourth region 
form a second duplex structupe therebetween, said second duplex structure 
including a nucleic acid cleaving agent recognition sequence which is absent 
from said first dupte5Tystructure and which, when cleaved, indicates 
3 hybridization of the oligonucleotide or assembly of oligonucleotides to the 

target nucleic acid sequence and therefore indicates the presence of the target 
nucleic acid in the sample. 

2. The oligonucleotide or assembly of oligonucleotides of claim 1, 
wherein said first portion and said second portion of said oligonucleotide or 
assembly of oligonucleotides being capable of forming said first duplex 
structure therebetween under said predetermined hybridization conditions are 
derived from sakl third and forth regions, respectively. 

3. The oligonucleotide or assembly of oligonucleotides of ciakQ^, 
wherein said /first, second, third and fourth regions of the oligonucleotide or 
assembly of /oligonucleotides are further selected such that following cleavage 
of said nucleic acid cleaving agent recognition sequence, said first and second 



regions dissociate from the target nucleic acid sequence, thereby enabling 
recycling of the target nucleic acid sequence. 

4. \ The oligonucleotide or assembly of oligonucleotides of claim 1, 
further comprising at least one detection moiety linked to the oligonucleoSdc-or 
assembly of oligonucleotides in a manner so as to enable detection of cleavage 
of said nucleic acid cleaving agent recognition sequence. 

5. The oligonucleotide or the assembly of oligonucleotides of claim 

4, wherein said at least one detection moiety is selected from the grol 
consisting of ai least one directly detectable detection moiety and at least one 
indirectly detectable detection moiety. 

\ 

6. The oligonucleotide or the assembly of oligonucleotides of claim 

5, wherein said at\least one directly detectable detection moiety is selected from 
the group consisting of a fluorescent moiety and a radioactive moiety and 
further wherein said at least one indirectly detectable detection moiety is 
selected from the group consisting of at least one member of a binding pair and 
at least one member V>f a chemically interacting pair. 

7. The^ligonucleotlde or the assembly of oligonucleotides otclayn 

6, wherein said^it least ony^me^^erof^sHid binding pair is selected from the 
group consisting of an ajatibody, an antigen, an epitope, a ligand, a receptor, 
biotin, avidin, streptayjdin, an ion and a chelator, and further wherein said at 
least one memberCrfsai<^ chemically interacting pair is selected from the group 
consisting of an enzyme,\a catalyst and a substrate. 

\ 

8. The oligonucleotide or the assembly of oligonucleotides of claim 
5, wherein said at least one detection moiety includes a resonantly interacting 

pair of detection moieties, said resonantly interacting pair of detection moieties 

i> 

including a first detection moiety and a second detection moiety, whereas said 
first detection moiety and s^id second detection moiety are selected such that at 
least one of said first detection moiety and said second detection moiety is 
capable of producing a detectable signal when in a non-interacting distance 

v. 

from the other detection moiety, so that a signal is produceable by one of said 
first detection moiety and sai| second detection moiety upon cleavage of said 
nucleic acid recognition sequence. 
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9. The oligonucleotide or the assembly of oligonucleotides oLclaim 
8, wherein said first and second detection moieties form a fluorescence 
resonance energy transfer pal;. 

10. The oligonucleotide or the assembly of oligonucleotides .ofclaim 
8, wherein said first detection moiety is a fluorescer and further wherein sai< 
second detection moiety is a quencher of said fluorescer. 

1 1 . The oligonucleotide or the assembly of oligonucleotides.^fcl^im 
10, wherein said fluorescer is\EDANS and further wherein said quencher is 
DABSYL. 

12. The oligonucleotide or assembly of oligonucleotides ofj:laim 1, 
comprising a single oligonucleotide. 



13. The oligonucleotide W assembly of oligonucleotides oj^claim 1 
comprising a pair of oligonucleotides. 




14. A method of detecting a presence or ani absence of a target 
nucleic acid sequence in a sample, the method comprising the steps of: 

oligonucleotide or assembly of 



(a) contacting the ^sample 



Wh Vn 



oligonucleotides under ppdeteimined^Kybridization conditions so 
as to form a reaction miMure, said oligonucleotide or assembly of 
oligonucleotides including: 

(i) a first region and a\ second region, at least a portion of said 
first i^gion^nd atlleast a portion of said second region 
each being capabletof hybridizing with the target nucleic 



(ii) 



acid sequence; and \ 

a third region and a fourth region, said third region and 
said fourth region being linked to said first region and said 
second region, respectively, a first portion and a second 



portion of said 



oligonucleotide or assembly of 



oligonucleotides being capable of forming a first duplex 
structure therebetwpen under said predetermined 
hybridization conditions; 
said first, second, third and fourth regions of the oligonucleotide 
or assembly of oligonucleotides being selected such that 
upon hybridization urfder said predetermined hybridization 



J 
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conditions of said first region and said second region with 
said target nucleic acid sequence, said first duplex 
structure dissociates and a second portion of said third 
region and a second portion of said fourth/region form a 
second duplex structure therebetween, said second duplex 
structure including a nucleic acid/ cleaving agent 
recognition sequence which is abs^dnt from said first 
duplex structure; 

(b) adding a nucleic acid cleaving agent to sara reaction mixture, such 
that, if the target nucleic acid sequencers present in the sample, 
said nucleic acid cleaving agent recognition sequence is formed 
and cleaved by said cleaving agent; md 

(c) monitoring cleavage of said ^nucleic acid cleaving agent 
recognition sequence by said nuclei c acid cleaving agent; 

wherein cleavage of said nucleic acid cleawig^genrr^cognition sequence by 
said nucleic acid cleaving agent injii^at^/hybridization of the oligonucleotide 
or assembly of oligonucleotides to the targ^rJiicleic acid sequence and 
therefore the presence of the t^irget nucleic acjdin thi sample. 

15. The method of claiml4^ wherein saidyfirst portion and said 
second portion of said oligonucl^o^de or assembly of oligonucleotides being 
capable of forming saM_Srgt duplex structure therebetween under said 
predetermined hybridization conditions are derived from said third and forth 
regions, respectively. 

16. The method of claim 14, wherein said first, second, third and 
fourth regions of the/ Migonucleotfde or assembly of oligonucleotides are 
further selected such that following cleavage of said nucleic acid cleaving agent 
recognition sequence, said first and second regions dissociate from the target 
nucleic acid sequence, thereby enabling recycling of the target nucleic acid 
sequence. 

17. /The method of claim-JJh wherein said oligonucleotide or the 

assembly of oligonucleotides includes at least one detection moiety linked 

thereto in a manner so as to enable detection of cleavage of said nucleic acid 
/ 

cleaving agent recognition sequence. 
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18. The method of claim^l7, wherein said at least one detection 
moiety is selected from the group consisting of at least one directly detectable 
detection moiety and at least one indirectly detectable detection moiety. 

19. The method of clairn 18, wherein said at ^ast one directly 
detectable detection moiety is selected from the grojip consisting of a 
fluorescent moiety and a radioactive moiety and further wherein said at least 
one indirectly detectable detection moiety is selected from the group consisting 
of at least one member of a binding pair and £i least one member of a 
chemically interacting pair. 

20. The method of claim 19, wh^ehrsoid at least one member of said 
binding pair is selected from the"~gny^ffconsi sting ©f an antibody, an antigen, an 
epitope, a ligand, a receptor, bio^avid^ st^ptavidin, an ion and a chelator, 
and further wherein said at leas/one member of said chemically interacting pair 
is selected from the group con&stin^^^ and a substrate. 

21. The method ot cMffi 18, wherein said at least one detection 
moiety includes a resonantly/interabting pair of detection moieties, said 
resonantly interacting pair of detection moieties including a first detection 
moiety and a second detection moiety, whereas said first detection moiety and 
said second detection moiety are selected such that at least one of said first 
detection moiety and said second detection moiety is capable of producing a 
detectable signal whe/ in a non-interacting distance from the other detection 
moiety, so that a signal is produceable by one of said first detection moiety and 
said second detection moiety upon cleavage of said nucleic acid recognition 
sequence. 

22. yThe method of^cl^im^21, wherein said first and second detection 
moieties form a fluorescence resonance energy transfer pair. 

/^-«^, — 

fluoresper and further wherein saicK second detection moiety is a quencher of 

said fluorescer. 



/ 24. The method oTtrlaij3a_23, wherein said fluorescer is EDANS and 
rther wherein said quencher is DABSYL. 



25. The method of clairif 14, wherein the oligonucleotide or assembly 
of oligonucleotides comprising a^irt^le oligonucleotide. 



26. The method of claimj^ wherein the oligonucleotide or assembly 
of oligonucleotides comprising a pair of oligonucleotides. 

I 

27. An oligonucleotide system i|seful for detecting a presence or an 
absence of a target nucleic acid sequence jin a sample comprising at least a first 
oligonucleotide and a second oligonucleotide, each of said first oligonucleotide 
and said second oligonucleotide including a first region being capable of 
hybridizing with the target nucleic &cid sequence under predetermined 
hybridization conditions, each of said first oligonucleotide and said second 
oligonucleotide further including a second region, wherein upon hybridization, 
at least a portion of said second region^ of said first oligonucleotide and said 
second oligonucleotide form a duple^x structure including a nucleic acid 
cleaving agent recognition sequence 1 , x said s^&ond regions of said first 
oligonucleotide and said second oligonucleotides being selected such that in a 




presence of a nucleic acid cleaving agent recognizing said nucleic acid cleaving 
agent recognition sequence, only said Ifirsj/oligq'nucleotide is cleavable by said 
nucleic acid cleaving agent. / ' 

second regions of said first and second oligonucleotides are selected such that 
upon cleavage of said first oligonucleotide, said first region of said first 
oligonucleotide dissociates from the^target nucleic acid sequence. 

i 

29. The oligonucleotide system of clai]n^28^ wherein said first region 
of said second oligonucleotide is ^elected such that under said predetermined 
hybridization conditions and ? following dissociation of said first 
oligonucleotide, said first regiqn of said second oligonucleotide remains 
hybridized to the target nucleic acid sequence, thereby allowing recycling of the 
target nucleic acid sequence with respect to said first oligonucleotide. 



30. The oligonucleotide system of claiQi^27, wherein at least one 
nucleotide or intemucleotidic bond of said second oligonucleotide which forms 
a part of said nucleic acid cleaving agent recognition sequence is a modified or 
analogous nucleotide or intemucleotidic bond, selected so as to prevent 
cleavage of said second oligonucleotide by said nucleic acid cleaving agent. 



31. Th^ oligonucleotide system of daim^27, wherein said duplex 
structure is formed in part by self annealing of a portion of said second region 
of said first oligonucleotide. 

\ 

32. The oligonucleotide system of clanTT'27, wherein said second 



regions of said firsthand second oligonucleotides are selected such that said 
nucleic acid cleaving agent recognition sequence is characterized by a nick 
replacing an internuoleotidic bond cleavable by said nucleic acid cleaving 
agent. 

33. The oligonucleotide system of clai£n_27, further comprising at 
least one detection moiety linked to the oligonucleotide system in a manner so 
as to enable detection^ of cleavage of said nucleic acid cleaving agent 
recognition sequence. 

34. The oligonucleotide system of clato*^, wherein said at least one 
detection moiety is selected fron^ the group consisting of at least one directly 
detectable detection 7 ^ moiew Vand Vat lea^one indirectly detectable detection 
moiety. 

35. The oligonucleotide system of claim^34, wherein said at least one 
directly detectable detection Woiety is selected from the group consisting of a 
fluorescent moiety and a radioactive moiety and further wherein said at least 
one indirectly detectable detection moiety is selected from the group consisting 
of at least one member of a binding pair and at least one member of a 
chemically interacting pair. 

36. The oligonucleotide system of daiqi^35 ? wherein said at least one 
member of said binding pair is selected from the group consisting of an 
antibody, an antigen, an epitope, a ligand, a receptor, biotin, avidin, 
streptavidin, an ion and a chelator! and further wherein said at least one member 
of said chemically interacting paii\ is selected from the group consisting of an 
enzyme, a catalyst and a substrate. 

37. The oligonucleotide system of claiqi^34, wjherein said at least one 
detection moiety includes a resonantly interacting pair of detection moieties, 
said resonantly interacting pair of defection moieties including a first detection 
moiety and a second detection moiety, whereas said first detection moiety and 



76 



said second detection moiety are selected such that at least one of said first 
detection moiety and said second detection moiety is capable of producing a 
detectable^ signal when in a non-interacting distance from the other detection 
moiety, so that a signal is produceable by one of said first detection moiety and 
said second \ detection moiety upon cleavage of said nucleic acid recognition 
sequence. 




38. The oligonucleotide system of claiin_37, wherein said first and 
second detection moieties form a fluorescence resonance energy transfer pair. 



39. The \oligonucleotide system of -claim 37, wherein said first 
detection moiety isya fluorescer and further whereiJr-s&id second detection 
moiety is a quencherpf said fluorescer. 

40. The oligonucleotide system of^laimJ39, wherein said fluorescer 
is EDANS and further wherein said quencher is DABSYL. 



41. A methj 
nucleic acid sequence in a 

(a) contacting t 

/ 



detecting a presence or an absence of a target 
implev the method comprising the steps of: 

pie with an oligonucleotide system under 



hybria^zatiph Conditions so as to form a reaction mixture, said 
oligonucleotide system including at least a first oligonucleotide 
and a second oligonucleotide, each of said first oligonucleotide 
and said second oligonucleotide including a first region being 
capable of hybridizing under predetermined hybridization 
conditions with the target nucleic acid sequence, each of said first 
oligonucleotide and said second oligonucleotide further including 
a second region, wherein upon hybridization under said 
predetermined hybridization conditions, at least a portion of said 
second regions of said first oligonucleotide and said second 
oligonucleotide form a ttuplex structure including a nucleic acid 
cleaving agent recognition sequence, said second regions of said 
first oligonucleotide ana said second oligonucleotide being 
selected such that in a presence of a nucleic acid cleaving agent 
recognizing said nucleia acid cleaving agent recognition 
sequence, only said first Oligonucleotide is cleavable by said 
nucleic acid cleaving agent; 



(b) adding said nucleic acid cleaving a£ent to said reaction mixture, 
such that, if the target nucleic acid sequence is present in the 
sample, said nucleic acid cleaving agent recognition sequence is 
cleaved by said nucleic acid cleaving agent; and 

(c) monitoring cleavage of saia nucleic acid cleaving agent 
recognition sequence by said nucleic acid cleaving agent; 

wherein cleavage of said nucleic acid cleaving agent recognition sequence by 
said nucleic acid cleaving agent indicates hybridization of the oligonucleotide 
system to the target nucleic acid sequence and therefore the presence of the 
target nucleic acid in the sample. 

42. The method of claim A 1, wherein detecting a presence or an 
absence of said cleavage is effected by monitoring the presence or absence of 
specific cleavage products. 

43. The methocKof clai^ wherein said first and second regions of 



said first and second ol^gonuc|^iciei; are selec 
said first oligonucleotide, said fir^region 
dissociates from the target nj^leic acid sequence. 

44. The method/of claim, 43, wherein said first region of said second 
oligonucleotide is selected such that under said predetermined hybridization 
conditions and following dissociation of said first oligonucleotide, said first 
region of said second/oligonucleotide remains hybridized to the target nucleic 
acid sequence, thereby allowing recycling of the target nucleic acid sequence 
with respect to saidyrirst oligonucleotide. 

45. The method of claim 41, wherein at least one nucleotide or 
internucleotidiybond of said second oligonucleotide which forms a part of said 
nucleic acid cleaving agent recognition sequence is a modified or analogous 
nucleotide or internucleotidic bond, selected so as to prevent cleavage of said 
second oligonucleotide by said nucleic acid cleaving agent. 

46. The method of cteiijr41, wherein said duplex structure is formed 
in part /by self annealing of a portion of said second region of said first 
oligonucleotide. 



selected such that upon cleavage of 
of said first oligonucleotide 



47. The method of claim41, wherein said second regions of said first 
and second oligonucleotides are selected such that said nucleic acid cleaving 
agent recognition\ sequence is characterized by a nick replacing an 
internucleotidic borid cleavable by said nucleic acid cleaving agent. 

48. The mithod ofli^aun 41, wherein said oligonucleotide sequence 
further comprising all least one detection moiety linked to the oligonucleotide 
system in a manner so as to enable detection of cleavage of said nucleic acid 
cleaving agent recognition sequence. 

49. The metmod of claim 48, wherein said at least one detection 
moiety is selected from the group consisting of at least one directly detectable 
detection moiety and at least one indirectly detectable detection moiety. 

50. The method /of claim 49, wherein said at least one directly 
detectable detection moiety is selected from the group consisting of a 
fluorescent moiety and w radioactiyp^moiety and further wherein said at least 
one indirectly detectable aet^ttkrfimoiety is selected from the group consisting 
of at least one^raerfiberl of a binding pair and at least one member of a 
chemically interacting pair. 

5 1 . The method o£dfiimj>0, wherein said at least one member of said 
binding pair is selected from the group consisting of an antibody, an antigen, an 
epitope, a ligand, a recepto^, biotin, avidin, streptavidin, an ion and a chelator, 
and further wherein said at least one member of said chemically interacting pair 
is selected from the group consisting of an enzyme, a catalyst and a substrate. 

52. The method qf^^inK^, wherein said at least one detection 
moiety includes a resonantly interacting pair of detection moieties, said 
resonantly interacting pair of detection moieties including a first detection 
moiety and a second detection moiety, whereas said first detection moiety and 
said second detection moiety are selected such that at least one of said first 
detection moiety and said second detection moiety is capable of producing a 
detectable signal when in a non-interacting distance from the other detection 
moiety, so that a signal is profiuceable by one of said first detection moiety and 
said second detection moiety \ upon cleavage of said nucleic acid recognition 
sequence. 



1, 
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53. The method of clai m 52 ? wherein said first and second detection 

moieties form a fluorescence resonance energy transfer pair. 



54. The; method of claii]2^52 5 wherein said first detection moiety is a 
fluorescer and further wherein said second detection moiety is a quencher of 
said fluorescer. 



55. The hiethod of clai]ji54, wherein said fluorescer is EDANS and 
further wherein saia quencher is DABSYL. 



56. An oligonucleotide system useful for detecting a presence or an 
absence of a target nucleic acid sequence in a sample comprising at least a first 
oligonucleotide and a second oligonucleotide, each of said first oligonucleotide 
and said second oligonucleotide including a first region being complementary 
or substantially complementary to the target nucleic acid sequence, each of said 
first oligonucleotide anci saicLs^cond oligonucleotide further including a second 
region, said second regions of said first and second oligonucleotides being 
complementary or substantially complementary and being selected such that 
upon annealing therebetween' said second regions form a duplex structure 
including a nucleic acid cleaving agent recognition sequence, wherein under 
predetermined /hybridiza0on c^^tion^said first region of said first 
oligonucleotide is statay hybridizable with said target nucleic acid sequence 
only if said first^regfon of said second oligonucleotide is stably hybridizable 
with said nucleic acid target Sequence. 



57. The oligonucleotide system of claim 56, wherein under said 
predetermined hybridization conditions said seconcTregions of said first and 
second oligonucleotides are substantially non-hybridizable with one another per 



se. 



58. The oligonucleotide system of claim^56, wherein said second 
regions of said first oligonucleotide and said second oligonucleotide are 
selected such that in a presence of a nucleic acid cleaving agent recognizing 
said nucleic acid cleaving agent recognition sequence, only said first 
oligonucleotide is cleavable by saidlnucleic acid cleaving agent. 



59. The oligonucleotide sVstem of claim-^53, wherein said first and 
second regions of said first and second oligonucleotides are selected such that 
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under said predetermined hybridization conditions and upon cleavage of said 
first oligonucleotide, said first region of said first oligonucleotide dissociates 

from theWget nucleic acid sequence. 

\ 

60. \ The oligonucleotide system of claim 58, wherein at least one 
nucleotide or internucleotidic bond of said second oligonucleotide which forms 
a part of said nucleic acid cleaving agent recognition sequence is a modified or 
analogous nucleotide or internucleotidic bond, selected so as to prevent 
cleavage of said second oligonucleotide by said nucleic acid cleaving agent. 



61. tThe oligonucleotide system of claims 8, wherein said duplex 
structure is foAmed in part by self annealing of a portion of said second region 



of said first oligonucli 



►tide. 



The oligonucleotide system of claim 58, wherein said second 



62. 

regions oi7 said tfir; 
nucleic acid cleavi 

replacingl an int^rnudJooti^ie^ond cleavable by said nucleic acid cleaving 
agent. 



r and second oligonucleotides are selected such that said 

/ 

►gnition sequence is characterized by a nick 



63. The ^oligonucleotide system of^olaim 56, further comprising at 
least one detection! moiety linked to the oligonucleotide system in a manner so 
as to enable detection of cleavage of said nucleic acid cleaving agent 
recognition sequence. 



64. The oligonucleotide system of claim 63, wherein said at least one 
detection moiety is selected from the group ^misIsTfng of at least one directly 
detectable detection] moiety and at least one indirectly detectable detection 
moiety. 



65. The oligonucleotide system of claim 64, wherein said at least one 
directly detectable detection moiety is selected^frSm the group consisting of a 
fluorescent moiety and a radioactive moiety and further wherein said at least 
one indirectly detectable detection moiety is selected from the group consisting 
of at least one member of a binding pair and at least one member of a 
chemically interacting pair. 



81 



66. The oligonucleotide system of claim 65, wherein said at least one 
member of said binding pair is selected from tHe group consisting of an 
antibody, an antigen, an epitope, a ligand, a receptor, biotin, avidin, 
streptavidin, an ion and a chelator, and further wherein said at least one member 
of said chemically interacting pair is selected froip the group consisting of an 
enzyme, a catalyst and a substrate. 



67. The oligonucleotide system of clairfi 64, wherein said at least one 
detection moiety includes a resonantly interacting pair of detection moieties, 
said resonantly interacting pair of detection moieties including a first detection 
moiety and a second detection moiety, whereas said first detection moiety and 
said second detection moiety are selected svjLh that at least one of said first 
detection moiety and said second detection moiety is capable of producing a 
detectable signal when in a non-interacting/ distance from the other detection 
moiety, so that a signal is produceable byope of saJ^ first detection moiety and 
said second detection moiety upon cjeav^ge of said nucleic acid recognition 
sequence. / j 

! 

68, The oligonucleotide systepi pf c[aijn^67, wherein said first and 
second detection moieties fornya fluorescence resonance energy transfer pair. 



69. The oligonucledfide system of clakQ^67, wherein said first 
detection moiety is a fluorescer and further wherein said second detection 
moiety is a quencher of said fluorescer. 



70. The oligonucleotide/system of claim 68, wherein said fluorescer 
is EDANS and further wherein said quencher is 




71. A method of detecting a presence or an absence of a target 
nucleic acid sequence in a sample, the method comprising the steps of: 

(a) contacting the sample with an oligonucleotide system so as to 
form a reaction Mixture, said oligonucleotide system including at 
least a first oligonucleotide and a second oligonucleotide, each of 

said first oligonucleotide and said second oligonucleotide 

t> 

including a first region being complementary or substantially 

t< 

complementary to the target nucleic acid sequence, each of said 
first oligonucleotide and said second oligonucleotide further 
including J second region, said second regions of said first and 



second oligonucleotides being complementary or substantially 
complementary and being selected such that upon annealing 
therebetween said second regions form a duplex structure 
including a nucleic acid cleaving agent recognition sequence, 
wherein under said predetermined hybridization conditions said 
first region of said first oligonucleotide is stably hybridizable with 
said target nucleic acid sequence only if said first region of said 
second oligonucleotide is stably hybridizable with said nucleic 
acid target sequence; / 

(b) adding a nucleic acid cleaving agent to said reaction mixture, such 
that, if the target nucleic acid sequence is present in the sample, 
said nucleic acid cleaving agent recognition sequence is cleaved 
by said nucleic acid cleaving agent; and 

(c) monitoring cleavage of said/ jiueleic acid cleaving agent 
recognition sequence by said nucleic acid cleaving agent; 

wherein cleavage of said nucleic acid cleaying agefot) recognition sequence by 
said nucleic acid cleaving agent indicates hybridization of the oligonucleotide 
system to the target nucleic acid riequenqe ai}(Aherefore the presence of the 
target nucleic acid in the sample. 

72. The method of c|aun7i( wherein detecting a presence or an 
absence of said cleavage is effect^by monitoring the presence or absence of 
specific cleavage products. 

73. The method of claim 7/1, wherein said first and second regions of 
said first and second oligonucleotides are selected such that under said 
predetermined hybridization conditions and upon cleavage of said first 
oligonucleotide, said first region yof said first oligonucleotide dissociates from 
the target nucleic acid sequence. / 

74. The method of^claimJ71, wherein at least one nucleotide or 
internucleotidic bond of said second oligonucleotide which forms a part of said 
nucleic acid cleaving agent recognition sequence is a modified or analogous 
nucleotide or internucleotidi^ bond, selected so as to prevent cleavage of said 
second oligonucleotide by said nucleic acid cleaving agent. 



75. The method of claim 71, wherein said duplex structure is formed 
in part by self annealing of a portion of said second region of said first 
oligonucleotide. 

V 

v 

76. The metho^ of elaimjl, wherein said second regions of said first 
and second oligonucleotides are selected such that said nucleic acid cleaving 
agent recognition sequence is characterized by a nick replacing an 
internucleotidic bond cleavable by said nucleic acid cleaving agent. 

77. The method of claim 71, wherein said oligonucleotide sequence 
further comprising at least one^detelrtion moiety linked to the oligonucleotide 
system in a manner so as to enable detection of cleavage of said nucleic acid 
cleaving agent recognition sequence. 

/ 

78. The method of claim77, wherein said at least one detection 

moiety is selected from the group consisting of at least one directly detectable 

/ 



detection moiety and at least one ihdiree 



79. The methdd of cte&i 7 



ly detectable detection moiety. 



wherein said at least one directly 



detectable detection mbiety \y selected^Jroj^^e group consisting of a 
fluorescent moiety and ^radioactive moiety and further wherein said at least 
one indirectly detectable detection moiety is selected from the group consisting 
of at least one member of a binding pair and at least one member of a 
chemically interacting pair. 

80. The method of clainx79^wherein said at least one member of said 
binding pair is selected from the group consisting of an antibody, an antigen, an 
epitope, a ligand, a receptor, biotin, avidin, streptavidin, an ion and a chelator, 
and further wherein said at least one member of said chemically interacting pair 
is selected from the group consisting of anenzyme, a catalyst and a substrate. 

81. The method of^ctekt^JT^ wherein said at least one detection 
moiety includes a resonantly interacting pair of detection moieties, said 
resonantly interacting pair of detection i^oieties including a first detection 
moiety and a second detection moiety, whereas said first detection moiety and 
said second detection moiety are selected such that at least one of said first 
detection moiety and said second detection moiety is capable of producing a 
detectable signal when in a non-interacting distance from the other detection 



moiety, so ttiat a signal is produceable by one of said first detection moiety and 
said second detection moiety upon cleavage of said nucleic acid recognition 
sequence. 

82. The method of claimjn, wherein said first and second detection 
moieties form a fluorescence resonance energy transfer pair. 

83. The method of claim 8 1, wherein said first detection moiety is a 
fluorescer and further wherein saia&econd detection moiety is a quencher of 
said fluorescer. 

84. The method of elairq^83 ? wherein said fluorescer is EDANS and 
further wherein said quencher is DABSYL. 

85. An oligonucleotide system useful for detecting a presence or an 
absence of a target nucleic acid sequence in a sample comprising at least a first 
oligonucleotide and a second oligonucleotide, each of said first oligonucleotide 
and said second oligonucleotide inducting a first region being complementary 
or substantially complementary to tme target nucleic acid sequence, each of said 
first oligonucleotide and/said sWopdj oligonucleotide further including a second 
region, said second regions of /said first and second oligonucleotides being 
complementary or substantially complementary and being selected such that 
upon annealing therebetween said \second regions form a duplex structure 
including a nucleic (acid cleaving ageht-rec6gnition sequence, wherein under 
predetermined hybrmt^ation conditions said first regions of said first 
oligonucleotide and said second oligonucleotide are stably hybridizable with 
said target nucleic acid sequence, and said second regions of said first 
oligonucleotide and said second * oligonucleotide are stably hybridizable 
therebetween only when said first oligonucleotide, said second oligonucleotide 
and said target nucleic acid sequence are co-annealed. 

86. A method of detecting a presence or an absence of a target 
nucleic acid sequence in a sample, the method comprising the steps of: 

(a) contacting the sample with an oligonucleotide system so as to 
form a reaction mixture, said oligonucleotide system including at 
least a first oligonucleotide and a second oligonucleotide, each of 
said first oligonucleotide \ and said second oligonucleotide 
including a first region being complementary or substantially 
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complementary to the target nucleic acid sequence, each of said 
first oligonucleotide and said second oligonucleotide further 
including a second region, said second regj^ns of said first and 
second oligonucleotides being complementary or substantially 
complementary and being selected s*fch that upon annealing 
therebetween said second regions/ form a duplex structure 
including a nucleic acid cleaving^ agent recognition sequence, 
wherein under predetermined hybridization conditions said first 
regions of said firs^^Bgenucleotid and said second 
oligonucleotide are stdbly Kybridizable with said target nucleic 
acid sequence, and said /sjecond regions of said first 
oligonucleotide and said ^^coh^^oligo!^ are stably 

hybridizable thereae^weep / only when said first oligonucleotide, 
said second oligonucleotide and said target nucleic acid sequence 
are co-annealed;, 

(b) adding a nucleic acid cleaving agent to said reaction mixture, such 
that, if thej^rget nucleic acid sequence is present in the sample, 
said nuclcfc acid cleaving agent recognition sequence is cleaved 
by said tiucleic acid cleaving agent; and 

(c) monitoring cleavage of said nucleic acid cleaving agent 
recognition sequence by said nucleic acid cleaving agent; 

wherein cleavage of said nucleic acid cleaving agent recognition sequence by 
said nucleic ajeid cleaving agent indicates hybridization of the oligonucleotide 
system to the target nucleic acid sequence and therefore the presence of the 
target nucLeic acid in the sample. 




